Modulation by estrogens and xenoestrogens of recombinant human neuronal nicotinic receptors.
The effects of estrogens and xenoestrogens on human neuronal nicotinic acetylcholine receptor/channels were examined by expressing recombinant channels in Xenopus oocytes. When functional channels were expressed with alpha3 and beta4 subunits, estrogens (17beta-estradiol, 17alpha-estradiol, 17alpha-ethynylestradiol and diethylstilbestrol) and xenoestrogens (bisphenol A, p-nonylphenol and p-octylphenol) inhibited an ionic current activated by acetylcholine at concentrations up to 100 microM. When the subunit combination was changed to alpha4beta2, diethystilbestrol and the xenoestrogens inhibited the acetylcholine-activated current, but 17beta-estradiol or 17alpha-estradiol did not. For 17alpha-ethynylestradiol, the current through the alpha4beta2 receptor/channel was inhibited at 1 microM, but it was markedly enhanced at 10 and 100 microM. Tamoxifen (10 microM), an antiestrogen, itself inhibited the acetylcholine-activated current but did not antagonize the current modulations induced by the estrogens and the xenoestrogens. These and additional results suggest that human neuronal nicotinic acetylcholine receptors are the targets of non-genomic actions of estrogens and xenoestrogens.